IN 1930 at the request of my colleague, Dr. Evan Bedford, certain euthyroid patients suffering from irremediable cardiovascular lesions and gross cardiac failure were submitted to total thyroidectomy, in the hope that the induced myxedema would prolong life. The relatively easy operation was eventually performed, under local anesthesia, upon 24 patients without morbidity or mortality. The diffuse soft small thyroid gland was histologically normal but above the average normal weight. Total thyroidectomy is a misnomer but para-total thyroidectomy expresses the fact that fragments of thyroid tissue are left behind in the neighbourhood of the recurrent laryngeal nerve and the parathyroid glands.
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Myxcedema was induced in all, the profundity and clinical characteristics differing from individual to individual. Youth resented myxcedema; the relatives of the elderly resented myxcedema more than the patient. Thyroid extract therefore had to be employed to render the patient para-euthyroid for social and economic reasons. The dose of thyroid necessary varied from individual to individual, and over-dosage rapidly caused return of previous symptoms. Broadly the results were most effective in the reduction of gross cedema. In angina of effort the attacks were diminished in intensity and frequency or abolished. Those with hypertension gave the worst results.
At the same time we were studying the methods to be used in the problem of toxic goitre and cardiac arrhythmia. We had already established that the thyroid crisis could be eliminated by the correct dose of pre-operative iodine. It was therefore decided (1) to perform a radical subtotal or para-total thyroidectomy; (2) to employ sufficient thyroid extract to render the patient para-euthyroid post-operatively; and (3) that the patients, however ill, must be afforded the benefit of surgery.
The pioneer work of Dunhill in 1909, and his publication in 1930 of 100 cases of cardiac arrhythmia, made it evident that the patient suffering from toxic goitre and arrhythmia, however ill, could be assisted by thyroidectomy. From 1930, and before Dunhill's paper was pub-lished, and up to 1958, 254 cases of toxic goitre and arrhythmia have been submitted to surgery by our method. Certain observations arise.
Diffuse goitre and nodular goitre.-The complication of arrhythmia is common to toxic diffuse goitre and nodular toxic goitre. In diffuse goitre 144 patients, and in nodular goitre 110 patients, a ratio of 56-7 % to 43*3 %, suffered from arrhythmia. The average age of the whole group was 51-4 years (in diffuse goitre 48-7 and in nodular goitre 55 0 years).
When we scrutinize 947 cases of diffuse toxic goitre and nodular toxic goitre in normal rhythm, it is found that the average age at which those with severe thyrotoxicosis were operated upon was 38-6 years and 47 9 years respectively.
It would appear that in severe diffuse toxic goitre arrhythmia can follow about ten years after this age, and about eight years in severe toxic nodular goitre. This suggests a period of at least ten to twelve years from the onset of the disease and a severe persistent thyrotoxicosis leading eventually to abnormal rhythm.
As a consequence of the physiological paratotal ablation of the thyroid gland, the spontaneous return to normal rhythm was taken as the criterion to measure the surgical result. In the majority this occurred from three to ten days post-operatively coincident with the ablation of the thyrotoxic element, but was delayed occasionally as long as three months. Quinidine was never employed. Two observations also were made. First, in severe thyrotoxicosis with the onset of paroxysmal auricular fibrillation, the obvious signs of thyrotoxicosis including the eye signs diminished but recurred if normal rhythm spontaneously or temporarily returned with medical treatment. This was most noticeable in moderate and mild thyrotoxicosis and made it difficult to establish clinical evidence of thyrotoxicosis. These features account for the term "masked" hyperthyroidism.
In regard to investigation available at that timne the basal metabolic rate was found to be of little practical value in assisting diagnosis in thyrotoxicosis and-cardiac arrhythmia. The patients Section of Endocrinology bedridden and near death might be incapable of performing the test or, if they did so, of giving a normal or nearly normal reading. Second, in the nodular goitre with very lowgrade thyrotoxicosis the removal of a really large goitre, or one causing tracheal narrowing, produced a benefit to the patient out of proportion to the clinical signs of thyrotoxicosis.
In Table I is given the average age and the Non-toxic 394 45 00 454 00 131-00 155-43 38-00 769-00 average weight of gland tissue removed in those patients who were operated upon for abnormal rhythm, and compared with the ages and weights of patients in normal rhythm.
In Table H the patients are subdivided into In the main, paroxysmal auricular fibrillation denotes impending permanent arrhythmia, whereas cardiac failure denotes the duration of established auricular fibrillation. It was found that established auricular fibrillation, of over one year's duration, whether accompanied by failure or not, rarely returned spontaneously to normal rhythm after thyroidectomy.
An attempt was made to estimate whether the prognosis was influenced by (a) the severity of the exophthalmos in diffuse goitre, or (b) in nodular goitre in particular by the size of the goitre and its position. No correlation could be found, nor was there any evidence that the severity of the thyrotoxicosis necessarily influenced the onset of abnormal rhythm or the prognosis after thyroidectomy.
Moreover, it appeared that the agent causing thyrotoxicosis, whether affecting a diffuse or nodular goitre, was of the same nature, the endresults were the same, and there was relatively little difference in prognosis. The results varied according to whether the patient had paroxysmal auricular fibrillation, established auricular fibrillation without failure, or established auricular fibrillation with moderate or gross failure. Cardiac failure was eliminated in 100%, likewise paroxysmal auricular fibrillation.
In established auricular fibrillation without failure 72.1 % of diffuse goitre returned to normal rhythm, and in nodular goitre 68-6 %.
In established auricular fibrillation with moderate or gross failure spontaneou$ normal rhythm occurred in diffuse goitre 64-3 % and in nodular goitre 60%. Those who did not return to spontaneous normal rhythm could be maintained on a small dose of digitalis.
The recurrence rate.-Sentimentality-rare in a surgeon-or extreme technical difficulty at times leads one to perform a sub-total thyroidectomy in young patients. In spite of the paucity of tissue left behind, there have been four recurrences in diffuse goitre fifteen years post-operatively.
The feature of these recurrences was the return of abnormal rhythm with very low-grade thyrotoxicosis, and in one patient two impalpable remnants giving a high radioactive iodine uptake.
One must conclude that in those patients with abnormal rhythm these recurrences emphasize the necessity for a para-total ablation of the thyroid gland. If the surgeon considers in diffuse goitre that the small size of the gland, or the recurrent remnants, is such that ablation cannot be achieved without morbidity, then medical ablation by radioactive iodine is the correct treatment. If this ablation is not achieved by the radiotherapist, then his recurrence rate will be much higher than that of the surgeon. Spontaneous normal rhythm.-It must be emphasized that the earliest indication of thyrotoxic arrhythmia is paroxysmal auricular fibrillation which is curable in 100% by thyroidectomy. The longer the established arrhythmia is permitted to persist, the less likely is the return of spontaneous normal rhythm foliowing thyroidectomy. One must conclude therefore that the onset of arrhythmia is an urgent indication for para-total ablation of the thyroid gland by surgery, or, in suitable cases, radioactive iodine therapy.
The second conclusion is: has the toxic goitre and abnormal rhythm been superadded to a pathological cardiovascular system such as hypertension, coronary disease, and valvular disease of the heart?
This occurred in 25% of my 254 cases, and only 33% of these patients spontaneously returned to normal rhythm, but they were all rendered free of cardiac failure, and maintained on a small dose of digitalis.
In 75 % of patients no abnormality or change could be found in the cardiovascular system preor post-operatively. These patients suffered thyrogenic arrhythmia. In them the spontaneous return to normal rhythm was over 80%.
Toxic goitre patients with established hypertension and cardiac arrhythmia did not live as long as the remaining patients, life being terminated by a hypertensive catastrophe, in the majority a cerebral catastrophe. This is true of toxic goitre and normal rhythm; some patients appeared pronve to develop insidiously hypertension post-operatively. Now with the assist-ance of hypotensive drugs the prognosis should be better.
Antithyroid drugs have little place in the treatment of toxic goitre with cardiac arrhythmia; the condition is far too urgent. They definitely play no part in the pre-operative preparation of such patients.
The maximum tolerance dose of digitalis having been established, the patient was rendered as "dry" as possible by the use of diuretics, and not until then was commenced the relatively rapid and safe pre-operative preparation with 60 mg. haustus iodil three times a day, continued on the average for a fortnight, and in some as long as three weeks. During this time the dose of digitalis in the majority was reduced.
In my series there were 6 deaths (2 4%) this mortality is greatly in excess of that of severe thyrotoxicosis and normal rhythm (0 2%). In 4 cases (66 6 %) the cause of mortality was due to a fatal embolus or cerebral catastrophe coincident with the establishment of spontaneous normal rhythm.
This work was initiated and made possible by the active co-operation of my colleague, Dr. Evan Bedford, to whom I am deeply indebted.
Brussels
THE present report concerns a 6-year-old patient with a large congenital goitre, in whom radioiodine investigations have revealed the presence in the serum of an abnormal iodoprotein migrating with the albumins.
The parents of the boy are first cousins. A first child, stillborn, had a large goitre. The patient, born six years later, also had a much enlarged thyroid.-Three other children were normal. A sixth child was born in'August 1959; he has a large goitre.
The somatic and bone development of the patient was normal. There was no myxoedema, but a profound lack of intellectual development. The large nodular goitre was responsible for a tracheal compression with dyspncea.
Basal metabolism ±0%. Protein-bound iodine 3 ,ug. %.
Thyroid auto-antibodies negative (Dr. D. Doniach).
Needle biopsy.-Adenoma with well-differentiated cells, but without any colloid secretion. The vesicles are irregular and separated by a pronounced fibrous stroma. There were no lymphocytes. The possibility of a malignant tumour cannot be excluded (Professor P. Dustin).
Investigations with radioiodine.-Thyroid uptake: two hours 65 %, six hours 62 1 %, twentyfour hours 768 %. Thiocyanate administration
